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Purpose: Obtaining a detailed family history through detailed pedigree is essential in recognizing hereditary colorectal 
cancer (CRC) syndromes. This study was performed to assess the current knowledge and practice patterns of surgery resi- 
dents regarding familial risk of CRC. 

Methods: A questionnaire survey was performed to evaluate the knowledge and the level of recognition for analyses of 
family histories and hereditary CRC syndromes in 62 residents of the Department of Surgery, Seoul National University 
Hospital. The questionnaire consisted of 22 questions regarding practice patterns for, knowledge of and resident education 
about hereditary CRC syndromes. 

Results: Two-thirds of the residents answered that family history should be investigated at the first interview, but only 37% 
of them actually obtained pedigree detailed family history at the very beginning in actual clinical practice. Three-quarters 
of the residents answered that the quahty of family history they obtained was poor. Most of them could diagnose hereditary 
nonpolyposis colorectal cancer and recommend an appropriate colonoscopy surveillance schedule; however, only 19% 
knew that cancer surveillance guidelines differed according to the family history. Most of our residents lacked knowledge 
of cancer genetics, such as causative genes, and diagnostic methods, including microsatellite instability test, and indicated a 
desire and need for more education regarding hereditary cancer and genetic testing during residency. 
Conclusion: This study demonstrated that surgical residents' knowledge of hereditary cancer was not sufficient and that 
the quality of the family histories obtained in current practice has to be improved. More information regarding hereditary 
cancer should be considered in education programs for surgery residents. 
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INTRODUCTION 

Colorectal cancer (CRC), which is the third most commonly di- 
agnosed cancer in Korea [1], exhibits familial clustering in up to 
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20-30% of all cases [2-4]. As many as 5% of them are associated 
with familial genetic syndromes, such as famihal adenomatous 
polyposis (FAP), hereditary nonpolyposis colorectal cancer 
(HNPCC), Peutz-Jeghers syndrome, juvenile polyposis syndrome 
and MYH-associated polyposis [5]. HNPCC is the most com- 
mon form of hereditary colorectal cancer, accounting for 2-5% of 
all CRCs with a prevalence of 1/2,000 [6]. HNPCC is basically di- 
agnosed by obtaining a detailed family history from index CRC 
patient. 

CRC is one of the most steeply increasing malignancies in Korea 
[1]; this increase also makes it more important to recognize a he- 
reditary colorectal cancer syndrome. Diagnosis of hereditary 
CRC is based on family history and various chnicopathologic 
characteristics. Detecting hereditary CRC not only enables appro- 
priate management of patients with hereditary CRC, but allows 
high-risk individuals among the family members to be identified 
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and standard cancer surveillance to be recommended for them, 
thus preventing advanced hereditary CRC syndrome-associated 
malignancies in affected familial members. Currently, genetic 
testing for a causative gene, including the APC gene for FAP and 
the mismatch repair gene (MMR) for HNPCC, in common he- 
reditary CRC is commercially available. However, suspicion by 
the clinician up front is still an essential prerequisite for the diag- 
nosis of hereditary CRC syndromes [5]. Therefore, healthcare 
providers should keep in mind that the family history should be 
thoroughly scrutinized in all CRC patients. 

In most large hospital in Korea, surgery residents are educated 
in the management of inpatients during their residency. They in- 
terview patients on admission, perform preoperative examina- 
tions, provide postoperative care, counsel patients and their fami- 
lies, and explain therapeutic plans. Thus, they should play a key 
role in obtaining a detailed family history, which would be the 
basis for diagnosing hereditary CRC syndrome. Several reports 
from Western countries have suggested that even physicians, not 
to mention residents, lacked knowledge about screening, diag- 
nosing and managing hereditary CRC syndromes [4, 7-10]. Re- 
garding residents, very little information exists about residents' 
knowledge of and current practices for hereditary cancer syn- 
dromes; moreover, education programs to improve knowledge of 
hereditary cancer and cancer genetics are lacking. Therefore, we 
designed this study to assess in our surgery residents current 
practices for documenting family history, as weU as knowledge of 
and education for hereditary CRC syndromes. 

METHODS 

We conducted a questionnaire survey targeting 62 residents of our 
department, the Department of Surgery, Seoul National University 
Hospital. The questionnaire used in this study consisted of twenty- 
two questions addressing the following topics: 1) current practice 
of obtaining and interpreting a family history (Ql, 2), the quality 
of the family history currently obtained (Q3), the responsibility for 
the investigation and the diagnosis of hereditary CRC syndromes 
(Q4, 5, 8), patient education and counseling (Q6, 9) and the neces- 
sity for a microsatellite instability (MSI) test (Q7); 2) residents' 
knowledge on how to obtain an accurate family history (QIO), di- 
agnosis, surveillance programs, causative genes and cancer risk of 
hereditary CRC syndromes (Qll-15, 18, 19), and MSI testing 
(Q16 ,17); 3) current resident's education on hereditary cancer 
syndromes (Q20-22) (Table 1). The questionnaire used in this 
study was an adapted and modified version of those used in previ- 
ous studies that studied obstetrics/gynecology residents' and phy- 
sicians' knowledge regarding hereditary cancer syndromes [8- 10] . 

Data from the submitted questionnaire were analyzed using 
ANOVA for comparing scores. P-values of < 0.05 were considered 
statistically significant. Statistical analyses were performed by us- 
ing IBM SPSS ver. 18.0 (IBM Co., Armonk, NY, USA). 



RESULTS 

Of the 62 surgery residents, there were 9 (14.5%) in the 1st year, 
17 (27.4%) in the 2nd and 3rd years, and 19 (30.6%) in the 4th 
year. Seventeen residents (27.4%) were women. All participating 
residents answered the questionnaire completely. 

Practice pattern 

About two-thirds of the residents (66.1%) answered that family 
history should be identified at the first interview; however, only 23 
(37.1%) responded that they investigated the family history of a 
CRC patient at admission. For the question asking who is respon- 
sible for obtaining the family history, over half (53.2%) replied that 
nurses and physician assistants had more responsibility than ei- 
ther primary physicians (14.5%) or surgery residents (21.0%). A 
majority of respondents answered that the quality of the family 
histories that they now obtained needed to be improved (75.8%) 
(Fig. 1). Half of the surgery residents (51.6%) had suspected he- 
reditary CRC syndrome by themselves. Twenty-nine of the resi- 
dents (46.8%) thought that the surgeon had responsibility for the 
diagnosis of hereditary CRC syndrome. According to 33.9% of the 
residents, MSI testing or immunohistochemistry examination 
should be performed in only patients who meet the Amsterdam 
criteria, and 56.5% answered that patients suspected of having he- 
reditary CRC need to have immunohistochemistry (IHC) of the 
MMR protein. Only 6 (9.7%) thought all CRC patients should re- 
ceive MSI testing or IHC of the MMR protein (Fig. 2). Most 
(79.0%) answered genetic counseling should be done in a separate 
hereditary cancer clinic, not in the hospital. Forty-eight residents 
(77.4%) replied that information on hereditary CRC should be in- 
cluded in hospital brochures for patients with CRC. 

Knowledge 

Most residents (87.1%) knew that screening for CRC differs ac- 
cording to the presence and intensity of the family history. Of the 
residents, 79.0% and 83.9% showed correct answers to the ques- 
tions on the beginning and the interval, respectively, of screening 
for HNPCC-associated malignancies. Only 19.4% knew the de- 
tailed surveillance guidelines. Correct knowledge about the diag- 
nostic criteria for HNPCC was found in only 57.9% of the resi- 
dents. For questions on the clinical characteristics of HNPCC, 
most residents correctly recognized CRC and endometrial cancer 
as HNPCC-associated cancer (96.8% and 87.1%, respectively), 
but 72.6% did not recognize renal pelvis cancer and small bowel 
cancer as HNPCC-associated cancers. On the other hand, 37 of 
the respondents (59.7%) mistook ovary cancer as an HNPCC -re- 
lated cancer (Fig. 3). The overall accurate response rate on 
HNPCC-related cancers was 71.2% and was not different for dif- 
ferent years of residency (P = 0.420). For the question on the diag- 
nostic methods for HNPCC, 17.7% understood the purpose of 
MSI completely, and only 22.6% appropriately interpreted the 
MSI status. Only a bit over 10% of the residents ( 1 1.3%) correctly 
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Table 1. Questionnaire about current practice pattern, knowledge and resident education rej 


garding hereditary colorectal cancer syndromes 


Current practice pattern 


Q1 . Do you always confirm the family history of colorectal cancer patients from the beginning? 


□ Yes 


□ No 


Q2. At what time do you think the family history of colorectal cancer patients should be Identified? 


□ At the first Interview 

□ At time of informed consent 


□ Before discharge 


Q3. What do you think about the quality of the family history considering the current practice pattern? 


□ Excellent 

□ Poor 


□ Good 

□ Very poor 


Q4. Who do you think Is the most responsible for Investigating the family history? 


□ Primary physician 

□ Surgery resident 

□ Nurse/physician assistant 


□ Surgeon 

□ Intern 


Q5. Who do you think should diagnose hereditary colorectal cancer? 


□ Primary physician 

□ Surgery resident 


□ Surgeon 

□ Gastroenterologlst 


Q6. Do you think that Information about hereditary colorectal cancer should be Included In the brochures 
for the patients? 


□ Absolutely 

□ Unnecessary 


□ Inessential 


Q7. Which patient do you think needs to have a microsatelllte instability test or immunohlstochemlstry test 
for mismatch repair protein? 


□ All colorectal cancer patients 

□ Patients who meet Amsterdam criteria 

□ Patients who are suspicious of HNPCC 


08. Have you ever suspected hereditary colorectal cancer by yourself? 


□ Yes 


□ No 


Q9. By whom do you think genetic counseling should be done In hospital? 


□ Surgery resident 

□ Hereditary cancer clinic 


□ Surgeon 


Knowledge 


Q1 0. Select the minimum condition for the diagnosis of HNPCC. 


a Total number of family members 

□ CRC history of 2 upper/lower generations 



□ CRC history of 1st degree relatives 

□ Cancer history of all family members 

□ Cancer history of 1 st degree relatives 

□ Cancer history of 2nd degree relatives 

□ Age at the time of diagnosis 

□ Time and place(hospltal) of treatment 



□ Family members' exam history of colonoscopy 


Q1 1 . Do you know that screening of colorectal cancer Is different according to the presence of family 
history? 


□ Yes 


□ No 


Q1 2. Can you explain the surveillance of colorectal cancer according to the presence of family history? 


□ Yes □ No 

□ 1 can find proper guideline and explain It 


01 3. (Given the pedigree of a 35-year-old man who has a family history of suspected HNPCC) 


01 3-1 . When should the screening exam begin? 


□ Right now □ At age 40 


□ At age 50 


01 3-2. At what Interval should the screening be done? 


□ 1 -2 years □ 3 years 


□ 5 years 


01 3-3. Which screening tool would you recommend? 


□ Colonoscopy □ FOBT 


□ Barium enema 


014. Select all of the HNPCC-related cancers. 


□ Colorectal cancer 

□ Cervical cancer 

□ Renal cell carcinoma 

□ Small bowel cancer 

□ Biliary cancer 

□ CNS cancer 


□ Endometrial cancer 

□ Renal pelvis cancer 

□ Breast cancer 

□ Bladder cancer 

□ Ovarian cancer 


01 5. Which of the following Is at high risk for developing colorectal cancer? 


□ HNPCC 

□ Peutz-Jeghers syndrome 


□ FAP 

□ Juvenile polyposis 


01 6. What Is the purpose of a microsatelllte Instability test? (subjective) 


017. (Given the result of MSI-H) Which Is the correct diagnosis? 


□ MSS 

□ MSI-H 


□ MSI-L 

□ Insufficient for Dx 


01 8. Do you know what genetic testing should be done If hereditary colorectal cancer syndrome Is 
suspected? 


□ Yes, 1 can explain 

□ No 


□ Yes, but not exactly 


01 9. Write down the kinds of hereditary colorectal cancer syndrome and related gene, (subjective) 


Resident education 


020. Do you think the current resident education of your hospital about hereditary cancer is sufficient? 


□ Sufficient □ Not exactly 


□ Insufficient 


021 . Have you ever been educated about hereditary cancer during your residency period? 


□ Yes, by senior resident 

□ Yes, by staff lecture/conference 


□ No 


022. Do you think education about hereditary cancer Is necessary during the residency course? 


□ Yes □ Not exactly 


□ No 



CRC, colorectal cancer; HNPCC, hereditary nonpolyposis colorectal cancer; FOBT fecal occult blood test; CNS, central nervous system; FAR familial adenomatous polypo- 
sis; MSS, microsatelllte stable; MSI-L, microsatelllte Instability-low; MSI-H, microsatelllte Instability-high; Dx, diagnosis. 
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Fig. 1. Surgery residents' assessments about the quality of the col- 
lected pedigree. 
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Fig. 2. Surgery residents' opinions about the necessity of a microsat- 
ellite instability test. HNPCC, hereditary nonpolyposis colorectal 
cancer; CRC, colorectal cancer 

matched specific hereditary colon cancer syndrome and its caus- 
ative gene. 

Resident's education 

Above 70% of the respondents (72.6%) answered that it is vital 
to be educated about hereditary cancer during their residency 
courses. Among the 62.9% of the residents who responded that 
they had been educated about hereditary cancer, 41.9% had 
learned about it from staff lectures and 21.0% had picked it up by 
chance from senior residents. Almost all respondents (95.2%) re- 
plied that the current education about hereditary cancer is not 
sufficient (Fig. 4). 

DISCUSSION 

Although this investigation was performed with the participation 
of surgery residents in one large third-referral hospital, to the best 
of our knowledge, this is the first report to evaluate current-prac- 
tice patterns, levels of recognition and knowledge about family his- 
tory and hereditary CRC syndrome in Korean surgical residents. 
The results are similar to those of previous studies to some extent, 
but not quite the same. The rates of routinely obtaining family his- 
tories varied widely among previous studies, ranging from 35% to 
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Fig. 3. (A) Surgery residents' response rates of hereditary nonpolypo- 
sis colorectal cancer-associated cancer Correct answers are colorectal, 
endometrial, renal pelvis and small bowel. (B) Accurate response rate 
according to residents' grades. CNS, central nervous system; RCC, re- 
nal cell carcinoma. 

90% [4, 9]. Stoner et al. [10] reported 27% of pediatric residents in- 
quired about family history in early-onset CRC patients. In our 
study, 37.1% of surgery residents actually obtained the family his- 
tory at the very beginning. Interestingly, this result was in conflict 
with the finding that 66.1% of the residents thought that the family 
history should be collected at the first interview. This gap between 
thought and real practice seems to be associated with the lack of 
awareness on the residents' part that they themselves are mainly 
responsible for investigating the family histories of patients they are 
taking care of A large portion of the residents answered that col- 
lecting the family history is the role of the nurse and the physician 
assistant (53.2%) or the primary physician (14.5%). Many of them 
also answered that they were not primarily responsible for counsel- 
ing on hereditary CRC. Genetic counseling, including investiga- 
tion of family history, education of patients and family members, 
and constaltation on the psychosocial aspects [11], should be per- 
formed by professionally-trained genetic coimselors. However, 
considering the fact that there are few genetic counseling special- 
ists for hereditary CRC syndrome in most hospitals in Korea, even 
third-referral hospitals, the tough reality is that surgery residents 
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Fig. 4. Surgery residents' thoughts regarding the necessity of educa- 
tion about hereditary cancers (A) and the sufficiency of current edu- 
cation (B). 

should also play the role of genetic counselor to some extent. 

Even if the family history of CRC is obtained at the first inter- 
view, hereditary CRC syndromes can be missed when the col- 
lected history does not contain all the necessary information for 
their diagnosis. In order to increase the chance of detecting af- 
fected family members, as a minimum, a three-generation family 
history should be obtained, and detailed family history of not only 
CRC but also colon polyps and extracolonic cancers, with the age 
of diagnosis, should be included [2]. However, this is not cur- 
rently well done in many cases. Over three-fourths of surgery res- 
idents (75.8%) thought that the qualities of the collected family 
histories were either poor (46.8%) or bad (29.0%). Furthermore, 
only 57.9% was the accurate response rate of the minimum con- 
dition for diagnosing HNPCC, which means they do not exactly 
know what information should be included requisitely. These re- 
sults may reflect a deficiency in appropriate education about he- 
reditary CRC. 

Screening and surveillance for CRC is different according to the 
risk that each individual has. For example, patients with a family 
history of either CRC or adenomatous polyps in a first-degree rel- 
ative before age 60 years should undergo colonoscopy at age 40 
years, which is 10 years earlier than those who do not have such a 
family history [12]. Most surgery residents knew that screening 
for CRC differed according to the family history, and a number of 



them correctly answered the questions about the beginning and 
the interval of screening for suspected HNPCC. Nevertheless, 
only 19.4% of residents responded that they could explain the sur- 
veillance recommendations for CRC exactly. A possible reason is 
that they seldom provide counsel about hereditary cancer syn- 
drome in actual practice. Furthermore, although over 70% of the 
respondents accurately identified HNPCC- associated cancers, 
only 27.4% of the respondents chose renal pelvis cancer and small 
bowel cancer On the other hand, about 60% of them selected 
ovarian cancer as a HNPCC-related cancer This was similar to 
the result of a previous study, which reported obstetrics/gynecol- 
ogy residents correctly knew that CRC and endometrial cancer 
were HNPCC-related cancers (92% and 63%, respectively), but 
52% of them mistook ovarian cancer as a HNPCC-associated can- 
cer [9]. According to the revised International Collaborative 
Group on HNPCC criteria (Amsterdam criteria II), HNPCC-as- 
sociated cancers are CRC and cancers of the endometrium, small 
bowel, ureter and renal pelvis [13]. Although the lifetime risk of 
ovarian cancer is as high as 10-12% in HNPCC patients [14, 15], 
it is still not included in the diagnostic criteria of HNPCC. Educat- 
ing surgery residents, who are participating in preoperative work- 
ups for CRC, about the diagnosis of HNPCC is essential, given the 
possible change of treatment plan to a total colectomy or a pro- 
phylactic hysterectomy with bilateral salpingo-oophorectomy [16]. 

Our surgery residents in this study seemed unfamiliar with the 
details of genetic testing, MSI testing and immunohistochemistry 
for MMR proteins, including the indications, the interpretation of 
results, and the risk evaluation for an individual based on the test 
results. Few surgery residents knew the purpose of MSI testing 
and could interpret its result correctly. MSI testing is useful not 
only in recognizing HNPCC but also in finding sporadic HNPCC 
without familial predisposition from parents. Sturgeon et al. [17] 
reported only 34% of patients were found to have an MMR muta- 
tion based on family history alone. Therefore, MSI testing can be 
used to recognize suspected HNPCC patients who do not meet 
the Amsterdam criteria, leading them to have subsequent gene 
sequencing [18]. The revised Bethesda guidehnes suggest this 
broader set of guidelines to select cases for MSI testing [19]. In 
addition, some authors even assert that MSI testing should be 
performed on all new colorectal cancers to improve identification 
of HNPCC [20]. Our institute, Seoul National University Hospital, 
has also routinely performed MSI testing for all colorectal cancers 
since 2007. Furthermore, MSI testing is used in identifying MST 
high sporadic CRCs. MSI-high CRCs have been reported to have 
different clinical and pathologic characteristics [21, 22] . MSI-high 
tumors are known to have more favorable stage-adjusted progno- 
sis than MSTlow or microsateUite stable tumors [22] . Thus, infor- 
mation on MSI status is important for determining whether or 
not chemotherapy should be provided to stage- II colon cancer 
patients [21] . In addition, our residents should be taught that MSI 
testing is important for the accurate diagnosis and the proper 
management of colorectal cancer is important. 
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Most of the residents in this study thought that current education 
about hereditary cancer syndromes via staff lectures or senior resi- 
dents was insufficient. The results for residents' knowledge about 
family history and hereditary cancer syndromes, as described 
above, seem to suggest that current education is not systematic. 
That may be a possible reason that the correct response rates did 
not increase as the residents advanced through their training. 
Ready et al. [9] reported that 76% of obstetrics/gynecology resi- 
dents wanted more information and education about hereditary 
cancer and genetic testing. Likewise, our residents desired a more 
intensified education program that would fulfill their require- 
ments for more information about hereditary cancer syndromes. 

In summary the present study indicated that the quality of at the 
family history in current practice has to be improved and that sur- 
gical residents' knowledge about hereditary cancer is not sufficient. 
Education programs for surgery residents should consider their 
need for more information regarding hereditary cancer and ge- 
netic testing. 
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